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[Abstract]

Federal Communications Commissions (FCC) has adopted a new rule that can provide a 1,200 MHz unlicensed spectrum to
maximize the public benefits in the 5.925 ~ 7.125 GHz(6 GHz) band by expanding unlicensed broadband into the 6 GHz band
while also ensuring that licensed services that operate in the band continue to thrive. In Korea, the M/W band of 6 GHz has been
reallocated to introduce unlicensed services in the 6 GHz band. Considering the national interests, the entire 1,200 MHz will be
supplied for the indoor uses, but only the 500 MHz of the lower bandwidth (5925 ~ 6425 MHz) will for the outdoor uses under
the limited power to protect the incumbent services. The introduction of unlicensed devices is being actively promoted through the
reallocation of the 6 GHz M/W band, but since it is desperately necessary to prepare technical requirements to operate them in
Korea. In this paper, the US 6 GHz unlicensed rules has been analyzed, these results will be utilized for establishing Korean

technical standards with the unlicensed spectrum expansion.
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Fig. 1. Density of incumbent services in the 6GHz band.
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Fig. 2. Korean status of 6 GHz band usage.
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F 1. 0|=2 66 tH HIHE A=
Table 1. US Unlicensed plan in 6 GHz band.

Frequency | Sub- Primary Predominant
Range band Allocation | Licensed Services
5.925 ~ . . .
6.425 Gt | UNIL-5 ?sted ?S"Sed(uMlli;rl:;’ave
(500 M) p
6.425 ~ Mobile Broadcast Auxiliary Service
6.5250Hz U-NII-6 FSS Cable Television Relay Service
(100 M) FSS (uplinks)
6.525 ~ . . .
Fixed Fixed Microwave
?3§Z)SM$|)Z U-NII-7 FSS FSS (uplinks/downlinks)
Broadcast Auxiliary Service
6.875 ~ Fixed g‘xe‘é M‘“X“’?Y.e Servi
7.125 G | UNII-8 | Mobile roadeast Auxiliary Service
(250 M) FSS* Cable Te}ev1s1on R;lay Service
FSS (uplinks/downlinks)
(6.875 ~ 7.075 GHz only)
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Fig. 3. Korean example of reallocation of 6 GHz
unlicensed band.

3-2 3y
ol A= HRE] 717)0] A8 o] 8- 913l Auls) E
59 Abgo] TFSHES o BUEFA For UAES Sk
:l_

ol A TSt A FA T 2] A AE $13) 2
A FIF FAF aLeste] 19 3¢ Kol uke} ko] 49
6 GHz t9ollA] 718-gk 14 9 o] 5 EF A8 td9F 700
MHz (6425 ~ 7125 MHz) 2.2 A u| X A1A 512 500 MHz (5925
~ 6425 MHz) &5 H]H8] AH| =5 913 tfo o= Ans)
U7k Weke HESkaL 9

4-1 ZR4EN YAl

Z(aggregate) 7MY = 7 (victim) 741 QFHL 0] 5
(Grigim) BAIES] AV A2 2= DEPSAD;
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Fig. 4. Geometry for elevation and azimuth angles.
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sk, Ao QlEg] £4(BEL)S ITU-R Rec. 2019-1[6]°1 5+
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3A FA gk Wi-Fie] S gulaA Prisled
Wi-Fio] &5 A8 9 o]-8-5 s1eal|of g} Wi-Fi 69 LU¥H4|
0] Mu| e BlY] @ ~AE#]W(video streaming)©] 2 Aot} &
29] k2 Wi-Fi A1'd 2 Wi-Fi 298] 71%59] 250 Mbps T+ %9
4 A= AT 4K BT 2 2 EF A2 ERIES] FE] A
o] o] 6~ 18% ol S HFa1 ATH4]. Wi-Fi do]
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Qo] H]a} T A =7} 4ufo] g 8K H]T] @ o] & 1] 3O FE] AL

SESEEEE
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Table 2. Video duty cycles[4].

4K
Provider Recommended ?Su(;yl\/(l':b};:sle at ]1)(;1(% g/[}g;: at
Rate(Mbps)
YouTube | 35-45 14-18% 3.5-4.5%
Amazon At least 15 6% 1.5%
Netflix 25 10% 2.5%
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ol[7]

Table 3. Example of Building distribution[7].

E?:ct;r Outdoor
Buildin Height .
Siams & (m)gh Public
1 1.5 69.0% 95%
2 4.5 21.0% 2%
3 7.5 7.0% 2%
4 10.5 0.7% 0.5%
5 13.5 0.6% 0%
6 16.5 0.5% 0%
7 19.5 0.4% 0%
8 22.5 0.4% 0%
9 25.5 0.3% 0%
10 28.5 0.2% 0.5%
Total 100.00 100.00
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Table 5. Wi-Fi system link budget[4].
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o) zolst 7 ol ket 2
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1 wigstolok dhrif4). 071 E

TX.power 31.46 dBm
BW 30 MHz
G.tx 40.19 dBi
[f(g 6152.75 MHz
L.path 137.85 dB
Gurx 41.90 dBi
RX -39.07 dBm/MHz
NF 4 dB
N=kTBF -109.83 dBm/MHz
SNR.rx 70.76 dB
QAM 2048
Sensitivity 41.47 dB
Margin 29.28 dB
sigma 5.5 dB
p.lognorm 1.000000
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Fig. 5. RLAN interference in indoor and outdoor
environments.
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3 39| Q1= F-F(public) A H] 2= H|o]E]E A&}

H 4. FS A2 3 A [4]

Table 4. FS system link budget[4].

PSAD 1824 MW/MHz-km,
Out ratio 0.0100

Area 0.2 km?
Duty Cycle 4%

PSD -18.36 dBm/MHz
G.tx 2 dBi
E[BEL] 0 dB

D 1.2 km

A 0.0487 m

L.path 111.75 dB

G.rx 41.90 dBi

RX.I -86.19 dBm/MHz
/N 23.62 dB
SINR.rx 47.12 dB
Sensitivity 41.47 dB

Margin 5.65 dB

sigma 5.5 dB
p.lognorm 0.847729
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Table 6. Summary of power requirements in 6 GHz.

. . Maximum | Maximum
Device Class Operating Bands EIRP EIRP PSD
Standard-Power AP | U-NII-5
(AFC Controlled) (5.925-6.425 Gy | -0 4Bm | 23 dBm/MHz
Client Connected to | U-NII-7
Standard-Power AP (6.525~6.875 GHz) 30 dBm 17 dBm/MHz
Low-Power AP U-NII-5
(indoor only) (5.925-6.425 GHz) | 30 4Bm | 5 dBm/MHz

U-NII-6
(6.425~6.525 GHz)
Client Connected to | U-NII-7
Low-Power AP (6.525~6.875 GHz) | 24 dBm -1 dBm/MHz
U-NII-8
(6.875~7.125 GHz)
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Table 7. I/N for IAAA Parameter. FCCE Wi-Fi 92 93] 2 1200 MHz2] 37} ~FEZS
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